Introduction: Salivary gland tumours account for 3-6% of tumours of the head and neck. About 80% of salivary gland tumors occur in parotid glands, 10-17% of which are malignant The aim of the study was to assess whether there is an upward trend in cancer incidence within the parotid glands, with particular emphasis on cancers.
INTRODUCTION
Salivary glands may be affected by inflammation, sialolithiasis, as well as benign or malignant tumours. Salivary gland tumours account for 3-6% of head and neck tumours, 70-85% of which are found in the salivary glands. These tumours are mostly benign -80-95%, whereas malignant tumours account for 10-17% of cases [1] [2] [3] [4] [5] [6] [7] . The 1991 WHO histological classification lists 32 types of tumours of epithelial glandular tissue of the salivary glands in addition to numerous non-epithelial tumours, lymphomas and secondary malignancies. From a clinical perspective, it is important whether the malignant tumour is low-grade (mucoepidermoid carcinoma and polymorphus low-grade adenocarcinoma, acinic cell carcinoma, basal cell adenocarcinoma, epithelial-myoepithelial carcinoma, cystocarcinoma), intermediate-grade (adenoid cystic carcinoma, sebaceous carcinoma, myoepithelial carcinoma, lymphoepithelial carcinoma) or high-grade (squamous cell carcinoma, mucoepidermoid high-grade carcinoma, carcinoma ex pleomorphic adenoma, salivary duct carcinoma, oncocytic carcinoma or adenocarcinoma not otherwise specified). Tumours of non-epithelial origin (hemangiomas, lipomas, tumours of neurogenic or mesenchymal origin, sarcomas), lymphomas, secondary tumours and non-classified tumours may also be found within salivary glands.
Histopathological analysis of parotid gland tumours in patients, who underwent surgery at the Department of Otolaryngology and Laryngological Oncology of the Upper Silesian Medical Centre in Katowice-Ochojec in the years 2005-2014, aimed to verify the hypothesis whether the upward trend in the incidence of cancer applies to the major salivary glands. We were interested in the predominant histopathological type of cancer in the parotid glands, as well as any correlations between the incidence of cancer and gender, patient age, and side of the salivary gland (right vs. left). Attention was focused on the time elapsed between detection of the tumor by the patient and hospital admission for treatment, clinical stage of the disease, presence of facial nerve paralysis before and after surgery, and possible cancer recurrence after treatment. 
MATERIALS AND METHODS
Three hundred and twenty-two patients were treated for the parotid gland tumour in the years 2005-2014. The operated group consisted of 172 women and 150 men aged 21 to 87 years. In 6 patients, two histologically different tumours were found in the removed parotid ands; therefore, 328 tumours were examined in the group of 322 patients. All patients underwent surgical removal of the parotid gland with identification and preservation of the facial nerve. The surgical technique was uniform.
All cases of malignant tumours were subject to detailed analysis. Clinical staging of the tumour was evaluated according to the 2009 TNM classification in accordance with the guidelines of the International Union Against Cancer (IUAC) and the American Joint Committee of Cancer (AJCC).
Classification of lymph nodes was based on histopathological evaluation. We focused on the time elapsed between the moment patient noticed the tumour and the moment of surgery as well as the presence of facial nerve paralysis before and after excision of the salivary gland. Statistical analysis encompassed the relationship between tumor incidence and patient gender and age. Moreover, we checked whether there was an upward trend in the incidence of benign and malignant tumours of the examined salivary glands.
RESULTS
As expected, benign tumours predominated in the study material, accounting 86.9% (285) of all examined lesions. Malignant tumours were diagnosed in 43 patients representing 13.1% of all cases. Warthin tumours (118 cases) and mixed tumours (109 cases) clearly prevailed among benign tumours. Detailed histopathological analysis of benign tumours identified in the removed salivary glands is shown in Table I .
In five removed salivary glands Warthin tumour was accompanied by cystadenoma oncocyticum, basal cell adenoma, and in three cases -by a mixed tumour. In 38 salivary glands the pathologist confirmed presence of satellite lesions in both removed parotid gland lobes. In 28 salivary glands these lesions were benign, whereas malignancy was confirmed in ten. Malignancy was diagnosed in 27 women and 16 men aged 21-86 years. Malignant tumours were most often observed in patients aged 51 to 69 years (24 out of 43 patients).
We found 22 and 21 malignant tumours in the right and left parotid gland, respectively. In contrast to benign tumours, there was no predominance of one histopathological type of a tumour. B-cell lymphoma was recognised in 10 cases (23.3%), in mucoepidermoid carcinoma in 8 cases (18.6%), and there were 7 cases (16.3%) of adenocarcinoma and 5 cases of acinic cell carcinoma. The distribution of malignant tumours in the parotid salivary glands according to the histopathological type of tumour is shown in Table II .
Twenty patients reported a parotid gland tumour within a oneyear period, 14 patients -between one year and four years, and 5 patients within twenty-five years Four people had great difficulty specifying the duration of the disease. Each case of diagnosed malignancy was evaluated. Twelve T1, sixteen T2, ten T3 and five T4a tumours were removed. In 12 cases, malignant tumours of the salivary glands were accompanied by metastasis to regional lymph nodes classified as N1, while no metastatic nodes were found in 27 patients. In two patients, the nodes were classified as N2a, and in two others as N2b. Nine of the treated patients were in clinical stage I of the disease, stage II -10 patients, stage III -16 patients and stage IV -8 patients.
Transient weakness of the superior branches of the facial nerve was observed in 2 patients following complete removal of the parotid gland due to cancer, while the inferior branches were affected in 5 patients. In 8 cases we noted paralysis of all branches of the facial nerve, and in this group the nerve was resected deliberately for oncological reasons in one patient.
In order to assess the relationship between the number of tumours and the year, the Spearman's rank correlation coefficients were calculated. Based on the results, it was found that the total number of tumours increased over the subsequent years (r=0.8632, p=0.0013), and in particular there was an increase in the incidence of mixed tumour (r=0.7131, p=0.0161) and Warthin tumour (r=0.8659, p=0.0012). The total number of tumours also rose (p=0.0002), but only an increase in the incidence of benign tumours was significant. The correlation for benign tumours was r=0.8632 (p=0.0013), while there was no correlation with time for malignant tumours (r=0.1896, p=0.5998). Chi-square test was applied to assess the differences in the number of tumours in subsequent years. No significant differences in the average number of malignant tumours over the subsequent years were observed, which is consistent with the results obtained from correlation analysis. However, the number of malignant tumours is statistically different (p<0.05) from the number of benign tumours in each of the indicated time points.
DISCUSSION
According to the available literature, benign tumours are most common in the parotid gland, with a predominance of mixed tumours over lymphadenomas [1, 2] . In some works, this preponderance is more than double [3] [4] [5] [6] [7] [8] [9] [10] . Warthin tumours were more often found in our material. This tumour can be multifocal [11] and in 3-14% of cases may be found bilaterally [12, 13] . The main factors affecting the incidence of lymphadenoma include long-term smoking [14] , ionizing radiation [15] and previous infection with the Epstein-Barr virus [16] .
Development of a malignant tumour within the lymphadenoma is rare and malignant transformation may involve lymphatic stroma giving rise to a lymphoma [17, 18] . Warthin tumour is not classified as oncocytic carcinoma, but they two can coexist [19] . In our material, in five operated parotid glands Warthin tumour coexisted with benign epithelial tumours with oncocytic differentiation -cystadenoma oncocyticum.
Malignant tumours of the operated parotid glands, which accounted for 13.1% of the study material, were analysed in detail. In the literature the incidence of malignant parotid gland tumours ranges from 10.5% to 25% [7, 15, [20] [21] [22] [23] [24] [25] . Among malignant tumours in adults, the most frequently observed were mucoepidermoid carcinoma [8, 24, 28] , adenoid cystic carcinoma [2, 15] and squamous carcinoma [5] . A large retrospective analysis of 2737 patients in the Netherlands [15] demonstrated that the incidence of adenoid cystic carcinoma and adenocarcinoma was similar (16.5% each). Acinic cell cancer was present in 14.78% and mucoepidermoid carcinoma in 13.6% of patients. In the material obtained from the Taiwanese population [1] acinic cell cancer was found most frequently, namely in 22.9% of cases.
There are not many cases of B-cell lymphoma described in the available literature. The work of Fenstein [29] presents an analysis of the data acquired over 35 years of observation from the National Cancer Institute's Surveillance, Epidemiology, and End Results. Moreover, it describes 2140 patients with primary parotid gland lymphoma. B-cell lymphomas accounted for 27.9% of tumours in this group. 
CONCLUSIONS
The number of operated tumours of the parotid glands doubled over the years 2012-2014. A significant increase in the number of removed malignant tumours was reported in 2014. Thirteen tumours were removed, which accounted for 30% of malignant tumours operated in the years 2005-2014. The data do not permit to conclude that there is a statistically significant upward trend in the incidence of malignant parotid gland tumours over the analysed period of time.
We chose the total parotidectomy as the only method of removing parotid gland tumours. The number of detected tumour satellite lesions in both removed lobes of 37 operated salivary glands confirmed the validity of this decision. The left satellite lesion could be the starting point of another cancer, and reoperation of the salivary glands is associated with a high risk of damage to the facial nerve. The duration of symptoms among our patients was similar to that presented by other authors [7] and lasted for about one year prior to entering the hospital.
The present study recorded and confirmed statistically an overall increase in the incidence of parotid gland tumours over the analysed years. Other authors operating on large salivary glands made similar observations [7, 15, 21, 22 ]. An increase 13  20  22  13  28  27  25  49  42  46  285   number of all the removed tumours  16  26  24  17  29  30  27  50  50  59  328 
